afterglow photographs were recorded with a Canon EOS 550D Camera. 
Synthesis of compound o-Cz

Procedure for the synthesis of (2-(9H-carbazol-9-yl)phenyl)(phenyl)methanone (o-Cz)
Synthesis of o-Cz. The intermediate compound 2BrBP was synthesized according to the previous work. [1] 1 H NMR data of o-Cz recorded in (DMSO-d 6 , 400 MHz) : δ 8.00-7.92 (m, 2H), 7.88 (td, 1H, J = 7.5 Hz), 7.80 (dd, 1H, J = 7.7 Hz), 7.74 (td, 1H, J = 7.5 Hz), 7.67 (d, 1H, J = 7.8Hz), 7.30 (dd, 2H, J = 8.3 Hz), 7.23-7.08 (m, 7H), 6.95 (dd, 2H, J = 8.4). 13 
The X-ray crystal structure of o-Cz
The single crystal was obtained by slow evaporation of a mixed solvent (DCM and ethanol (2:1)), and the X-ray diffraction data was collected from the instrument Agilent Technologies Gemini A Ultra system with Cu-Kα radiation (λ = 1.54178 Å) at 275(6) K and resolved using direct methods with OLEX2. The CCDC number of oCz is 1885292. 
Theoretical calculations
Molecular geometries were extracted in single crystals and performed by Gaussian 09W program package with time-dependent density functional theory (TD-DFT) with Beck's three-parameter hybrid exchange functional [2] and Lee, and Yang and Parr correlation functional [3] (B3LYP) with 6-31G* basic set. Energy level distribution of the isolated molecules simulated in THF solutions with a cavity of a THF solvent and using the polarizable continuum model. Natural transition orbital (NTO) analysis was extracted based on TD-DFT results and visualized via Gaussview (6.0.16). Spin-orbital couplings (SOC) matrix elements were calculated via the Beijing Density Functional (BDF) program based on B3LYP/6-31G*. [4] Non-covalent interactions (NCI) of intramolecular and intermolecular interactions analyses were carried out by Multiwfn [5] with reduced density gradient (RDG) and independent gradient model (IGM), respectively. [6] The NCI results were plotted via VMD software (version 1.9.3). [7] The calculations of the second hyperpolarizabilities
The TPA process corresponds to simultaneous absorption of two photons. During this process, the TPA efficiency can be characterized by the TPA cross section δ(ω) at optical frequency ω⁄2π, and it can be directly related to the imaginary part of the third-order hyperpolarizability γ(-ω;ω,-ω,ω), as shown in equation 1
where ℏω is the energy of the incoming photons, n denotes the refractive index of the medium, and L corresponds to the localfield factor.
Employing the perturbation theory and the density matrix method, the sum-over-states (SOS) expression can be deduced to evaluate the components of the second hyperpolarizability. The SOS equation for second hyperpolarizability γ is
where g, m, n, and p denote the ground state and excited states; |m〉 is an electronic wave function with energy ℏω relative to the ground electronic state; μ i is the α th (=x, y, z) component of the dipole operator. Γ m is the damping factor of excited-state m. [5, [8] [9] In the present work, all damping factors Γ are set to 0.10 eV. A chosen basis set size of 280 states included in both configuration interaction and SOS expansion is sufficient for convergence for γ of all the molecules. According to the above formula, the second hyperpolarizabilities γ of p-Cz and o-Cz include the contributions from 280 lowest-lying excited states are calculated by modified Multiwfn program are 411.90 × 10 -36 esu and 6022.53 × 10 -36 esu, respectively. Thus, the results indicate that o-Cz has larger TPA cross sections and it is a promising candidate for TPA molecule.
Two-photon induced emission measurements
Two-photon induced emission and intensity-dependent emission spectra were collected at 90° relative to the excitation laser and performed on Princeton Instruments PIXIS400 CCD equipped with Princeton Instrument IsoPlane 160 as monochrometer and Spectra-Physics ultrafast OPO as femtosecond laser excitation source. Twophoton induced phosphorescence were excited by an ultrafast amplified Ti: Sapphire laser with a central wavelength of 808 nm, a pulse length of 95 fs and a repetition rate of 1 kHz. The corresponding spectra and decay curve were recorded by Ocean Optics QE65 Pro CCD with an integral time of 8 ms. The two-photon induced decay lifetime was fitted by Origin. All the above measurements were carried out under ambient conditions. The difference of the two-photon induced steady-state spectral profiles and lifetime compared with the one-photon induced emission is ascribed to the different spectrophotometers used. 
